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FOREWORD

The Army Research Institute Field Unit at Fort Rucker, Alabama
supports the Army ’s Training Development and Material Development
Agencies through its in—house research and development efforts , aug-
mented by contracts with organizations selected as having unique capa-
bilities and facilities in a specific area. This report documents
work conducted by the General Electric Company , Space Division, under
Contract DAHC19—77—C—0006, to provide stimulus materials for the eval-
uation of day—night Computer Image Generation systems.

The entire program of aviation training research and development
is responsive to the requirements of RDT&E Project 2Q763743A772, Air—
crew Performance Enhancement in the Tactical Environment.

JOSEPH ZEIDNER
Technical Director
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INTRODUCTION

Th is  report descn i 01’S the puroo se , ‘ et-hr n ques o ne  “osi~i s e~ he W ’ ~~~J perfonned on cent i-act ~AHC It~— ‘—C—O ~.On s;’e c~~ret1 ~~ t h e  LI .5. Ar-n v ~esea rc h
I nst~ t u t e  fo r  the 8e hav i ora l and So c ia l  S c i e n c e s  ane ;‘I’’~~ c ’rnee by t h~ ~n(~~3 i
E lec t r i c  Comp any , S pace fl v i  s ‘n , O .r1 t ~na :~eac h ~

. l on ~a . T h c  •‘td ~ont rac
L1f f i c ~e r s  T~ c h n i 5 a l  R e L ’ r o s e n t d t i~~e was Or. 3~~;es .\. Svn~ :n of th e \~~ Fie ld
Un~t , Ft .  Rucker , •\ lab j -ia .

The purp ose of ‘h is  cont ract was t o p rcv1Llo s~ i nilus L~t 0~~0 1 t o  At ~l t o  a l l o w
eva luat ion  of d~v —i  i qht Conpu en I none Gener a : or (C I i. ) svsten s for he
t ra i ii ne o~ r ’ v ’ ~~~ and Hi ots ot 1lel coI’ ors ii \‘a:’ of the a rth 1NO E~fi ld ht c pe ra t ’on s .

Tw~ echni ~ues w ere p~ a- ’ ned o ec riena : e the  “I’ces SO1V C , L 1 ,  or den crat  ed
sua l sce ne data .  F rst was he :‘ roeuct on o~ t h roc  - ‘ct ~on ; ‘~ ct ~re I i

str ’p s f a r  e a c h cf th’-oe t r ac k s  o v e r  -~ s1’ec~al v ’ s u a l  :a ta  bas e I5in t ~ a i-cal
t :me la bcra t o rv C~~ s\stem . t h e  s ec o nd wa s the :‘ roeoct :On ~f fort~ — e~ iht st 1
photoQraphs at three ~: t oro- i t  le~.e is ot scene d e t j  ii :ia,ie en the nonrea l t ~i-~o
C G  system.

, - ,  .OL~ ,R ’  ION o~ ~ ‘:‘~ LNT U SED

~E.A L T~~tE Cl~I S Y STL ~ 

- -

~~~~~~~~~~~~~~~~~~~~~

The real t iine C G s y st em ~Sed w a s a do’. ci orr Ient  s~ st orm 1 ocot  e~i ii t he
enqi neeri n~ laho ,’ate rv of ~lenenal E ioc t i -~c ‘ s Oa~ t ona Ocac h f ac i  1 tv . Thc
spec~ f i ca t  ions fo r th~ s s y s t  em a re c i~ on a Thai e 1 and a s -m ~ t ~ bi d~is shown in FiIdIlre 1.

A real t ; ’1e C I~l s~ Sten op e ’ a t es  by ~t ; ii : i r ~e a :hree neasi~~’ m~~i ,~~~~
-.:“‘

in d iq i ta l  for m , ~f the yeoyrap hica i  are a in wh~ cmi is des red I~ o .’” - a t e .
T h i s  .na th ermo t ~ca1 descr ip t i on  is a 5~ ’~p~ t i c o  ‘- e ’ r eso ’~t ,v ‘O n ‘ tno ’-ca
wor ia .  The tjene ra l :aurrese comput er accepts ‘-e.i i t’ ae ‘fl 1 dfl co n t ro l  s~~:na t s
or may f a l l ow  a ~repra ‘amamned oa th.  t ‘ i ’ ’ i ’ . shes I nt~~n-ia t ‘n de’-. c - ’  0 ‘ 1 1  110

p ii ot • s a I rcra ft iocat :en a l t  i t mde , at :  mde , and the aes ci d ‘ 
~ 

- ‘~~ 
•

na~ e Ilenera tor which the-i sea rch es the s to red at ho m a t ic~ l at ’s c ’ ’  pt
and processes the data necessary t o  t leiiOI’dt e the des red scone . The 15eSa I

video si~ na1s are displayed on ‘Ii rtu al mm - ~a.ae C~ T devl  cos ‘eni nni Iti at t h&’
• third TV frame (a frame = 1/30 secon d) a f t e r  the i ‘mput f~~u”,,. Pu it: wn ch he

pos it ion nf ’ rmat  ion was rece: vod .

The generated scenes were viS ibl e on a spec~ al des ~; -~ ~V aoi i i o r ~ h oh
ooera t e ;  at Th3 TV l i nes per f ra i:me , a nonst a nda rd rate and no: conpat 1 b I- ’ wi  • I,

ava ilable TV v ideo recordi no dev~ ces , al l  ~f wh~ ch are des ~eneP fo r  ~‘2:’
lines ~er frame. Therefore , to record the vi saul sce nes , a ccl or T~ ca le l ’O ~as
used a- : a scan conver t er and the re s u l t s  rec~ rdeP on a hi ~h , uO t~ TV ‘~ Pea

I . tape recorder. This video tape was s cec i a l  l~ ‘ recessed to obt a~ ii a I m~~ m r’ f

1 .

---

~ 

—------ -



~
-11

T a b l e  I. :ha rac tem - m s: m e s  Labera to r ~ s ea l  1 1 : 0  Lo o o r o t u rv  S~~sttm m

t i t ~ • \ r - oa 34 1.) x 340 t~M

L L i  oh na ions o~ 500110 V 011 obl e — Pay - N m tIlt

~‘ot ent.~ 1 I V  V l S i bI o eds:t’s 2 ,040
‘ct ent m a l l  y ~ s m b le fac es  ~‘ 12
Cot t ’i al t~ . i S  1 bIt ’ 001 it oat a rt ’S C ,040 V a n ,  oH e ~ Ice
Pot en: m u l l  ~ m s b11’ - edol s , 20 omid 30

on t~ l i S t  s :e -~~~~~~

‘~ m ‘ma I edt ’ 1 s
t eve t ~ of  Oe a m l  U

1. em at  mc  ov t ’t ’i ead c r r e c t  l Ol l I’S

F dt;e L ro s s  mn t is  per S~~S t  em ,‘as or I j n~ 340
L doe C ross i nqs :‘o’- channel rj s to n  ii no
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I
I NONR[.A L CI~~ _______

1 n the nonrea l inie C ~~ System m , a l l  of the s c e n e process  in fro m a ~ i 500 1 eat  i

I N~ se tak e s  ol ace in a ~en~ r— ,ji ‘ mhr ;’ t ’se cLw u’ut en. The qe’ierat ion ‘~~ a c c i i i e~Scene t a kes ~‘ai~~
- hours US~~IO the 01W li /3D ar id m i n u t e S  in the V .-\~ 11 , ‘$0

ccnoa red a the 1 ‘30 of a sec ond abt~ i nod as n~ a rea l t i’ e sys e m .

I The arran~;e -ment of th e nonre~ l tim e C I~l Sy S ei:i is em vo n ~n F’ aure . The bas ic
sys t e i -m c o ns i s t s  -~f the ‘PP 11/35 cam .m p ut or and i t ;  per o h o r m i s .  T i io Oo ne rot ed
scene can be d ise layed on t h r ee  devices. The ‘irs t  ‘s a high resel Im l ion

f s t enaOt ’ tube whose yener ’ated sce ne can he r~’ccrdea ny a ‘al are’ P co o- -a. Th 1
is com monl y refe rred t o  as the ~ icci :ed , in reference t o  I t s  Iami1mtac ~~ur er. T’r s
equl pmaent was used for so’mo stem ’s. The second and hi rd dov ct ’s I’Ot h rt ’ce m y e

I- data v ia  an i nt erm ned m ate di ¶11 t a l memory . The second dev i ce is a v ide o  r - ’ e
recor der whm ch can then transfe r’  it s  nfo r- m ma : ion to a v i deo  t ape reco noor .
T h :s  de v ic e  was net used , because wi t :  I ~~~ rece nt ly , It WIS O\ ’ rem ’e i~E. 0nrei mab le .  The t hI rd  Pe~:ce ~s a St andard tV ce l c r  mO n I t o r  wh o s e fl~ ’a Is
Je’— ’ - ~eP each rj :me t Int’ f rom the o :a  ‘ t a l  aem mory , c a ) l e e  a ref re sh ‘‘e on :~‘

- t h is  cas e . The Ou t P u t  ~f tn:s :L’fl:t’r w as .‘hotoqrap hed t o  tot the Pos:re.:
S t  :11 pho t - ~inraph s.

I - Recen t 1 v the ~ -\\ 11 ‘$0 has beco me a va 1 a a le  aid has POI ”l u see :.‘ s ha ‘t  e ’ : ” .e
c anmput a t ion t : n e , St Orm i~ i t S  output on a no met ~c ta pe.

I V ’ S U A L  PAT• \

~~ o a r ’t f the aresent t rai  ii no eroo rann for -  NO[ navi ~1ut t Oll , the U .S.  -\

I i t  Ii :es a i lj  p at e r - p r - c t  at 1 oti and TerraIn A i m  I V  s:s Course. A oom-t t he area
of r~~’ u t C  i~— 2 ’  was selected for ’ forn ’ulat ion of the  d~ qi t al data base for sce ne
~torierat ~or m . T h m s  co urse was locate d roar Pe tr ey , Alaba ma , an~ was t~ h O t 0 .

F near Lono : t ade  $t~ 11 • 
~-m ~nd La t t t u - j e  UI~ 4 ’  3 0” N. The are a sclec ted :s S h o t i ”

: ‘ m  Fi -eu re  3.

I : - m ~ir~:em ’ t o  best f i ll ow the :todel nt  ru les and t s ta ’, w:  th: 11 the s’, s te  -

ca pa bi 11 t ies , the ~ i sual dot a aase areas were d: ~ Pod ~m mt a e t  Ili t soo t cm -s.
These sectors and the coe rd: late s y s t e m  used are Shown t i  Fl cure 4 . Th i s so 0
area and sectors were used for the real l ie and nonreal tim e scones.

Ii the case of the S t a t i c  scenes , f i ’~e a: ; m ’ inq poi nt or t a r - t o t  a r eas  ~-.o’ - -’
sped f led w I th  each a i m - m m nq point m, iewej f m -ai i three iew ;’o ’ “t t a c o : :  a-ms .  1

I S ~~th a i m - mm no act it was viewed f r - am ’ m on ly one vi ew poi it. Far each o w ’ ’ :  “t
‘monrea l t 1 :-me separate scenes were ~te nerated c o r t t  ai ii n~ 20L 10 4O~~ , or ~

t
~-tOOedges. Th~ locat ion of the ai mi ng point s and v i ewpoi nts  is o1~~cII i ’ m ‘a:~1 e U

l and is shown in F igure 5.

T he vi sua l data base for the real t :m-:e sys t e m was preoj red ~al lo w ’  :‘q the
standard ru l es and constr’a~nts f r  that system . Th~ s system ha d been des’ -me d

I wi th  the conce pt af u t i l iz : ng  f la t  faces lying ~n the ~r-~n~nd or i 0  p lane ,
with hese faces used to s i mul ate roads , fields , rivers , Thkt ’S , etc.  V e r~. few
three dim ens ional objects were to he used . This concept was a cce pt a b le  for - the
planne uses of the sySt e:m.

11
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Figure 3. Visual Data Base Area
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Table 2. Nonrea l Time Positions
-j

Target Positions Viewpoints

11 X Y 
- ‘ ti ne of Slt iht  Ranqt ’

lank on Road 1A -7~95 —50 5 00 001 ‘ 750
X=-40 , Y=_ 385 lB -525 -520 55 005 500

4 Z =4 .062 5 IC -240 -530 30 044’ .‘50
-

~~~~ 
I- 

~~~~~~~~~~

—--—- - - - -  -— -- - -------

~~~~ 

- - _ _ _

- 

t I TU X V 0 LOS P~anoe
Tank in Field 4A 7~~~~ - t~~ 

) 0~~ ’ 750
X=- 1I O , Y= -395 213 -540 -140 35 13 1” 500

j Z=2-9 2C -280 -215 20 137 ” 250

T3 X V 7 LOS ~anona
Tank by Building 3A -705 -300 45 lOb ”
X=l  5 , Y= - 435 3B -475 -3 05 30 103 ’ 500
2=4 3C - 40 -180 40 17 7 ”  ,5O

14 X V ~i’ t. OS Rani~ o
S Tan k by Tree 1 ~ne 4A ~~~5 -  30 

- 

05 03~ ” ‘513- X ’- 150 , Y= -450 413 265 - 170 55 2 2 7 ’  500
2=0 4C 55 -305 05 247 5 ’50
_ _ _

15 X V LOS Ranqe
- No Tar ge t 5A ~~~~~~~~~~~~~~~~~~~~~~ ~~~‘ “  -

-

~~~~~ r
X= _ 35 , Y= —4 40 513 460 -54 13 riO 200” 500
Z~0 .625 5C 195 -540 30 293 ”
_ _ _

T6 X LOS
X~0, Y 0  6 0500 4~0 2013 --
0=13

CL.

The desired field of view was 86”H by t~7’V .
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In the present program , it was necessary to  u t i l i z e  a rol l ing terrain rather
than a flat one. This necessi~ a’ed -i ode li n q the terra in with three dimensional
models. In addi t ion , I’ was nertessa ry t o  have m :m an y three dimensional models on
the terrain si mn ul a t mnq t rees , ‘t~ -uu :s of t rees , and bu i ldings.

the resulting v i su al d a a  b r ’ -~ o~ceeded the spec i f ied  10 ,000 edges. It
conta ined ro l l  i ng t e,’ramn ma de m p of flat planar faces . For groups of trees ,
peaked irre’~ula r shooed blocks were used. where not l im i ted by the 16 faces
per object rule , the exter io r sur f aces of the blocks were d iv ided  so that
individual trees were ap; ’ar ’ n~ . Ind i v i dual t rees were also used where the
system constraints on obj ects per model and separation p la nes permi tted .
Houses , sheds , barns , churc hes , la kes , creeks , roa d s , an d fields were included
in the visual data base where they were indicated on the nap used . The tree
groups and individua l trees were also placed as indicated on the maps used.
The system used did not have texturing, curve d surface shading or sun shading.
Hence , point features and faces were used for texturing. The face colors were
selec ted to give the effect of sun shadi ne .

The or iginal -nap utilized was a U.S. Army map of the Petrey , Alaba ma area with
-a scale of 1: 50 ,000. This meant that the entire v isual  data base area of 600
by 4000 meters was approxim ately 1/2 inch by 4 inches on the map. This proved
unsa tisfactory since the necessary cultural and/or terrain details essential
to a usable data base could not be determined from the detai l  ava i l ab le  at -
that scale factor. Necessary details include:

1. Terrain ele vation (contour lines)

2 . Water features as r ive rs , lakes , shoreline

3. Type of terrain with color texture (farms , forest , etc. )

4. Cul tural features such as railroads , i ndustrial plants , airports or
a i r f i e l d s , isolated bui ldings or urban develop ments.

La ter , a Geolog i cal Surve y map of a scale of 1:24 ,000 was used. In a d d i t i on to
the ma p s , a 16mm film made by a helicopter flight in one pass over part of the
area was ava ilable. It would have been desirable to have even oreater ‘ma p
de ta i l an d to ha ve low le vel aer i al photographs of the entire area.

The nonreal time visual data bases were prepared using the real t i m e  v i sual
da ta base to generate scenes of the aim point s from the required viewpo i nt
given in Table 2. These were photographed and used as the base scene fe,-
adding detai ls to obtain the required 2000, 4000 , and 8000 edge scenes . Th i s
additional detail or scene enhancement was accom plished using an Ipp licon
gra phic system as an aid for the visual data base modeler.

The tank used in the nonrea l time scenes was a Russian 1—62 tank which had
been previo usly modeled for the real time system.

1
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[ PROCEDURES

RL\L TIME

The first step in preparing the required real t i mn e i u n  s t r i p s  w a s  the
preparation of the visua l data base described in the last. section. Once th is
v i sua l  data base had been sa t i s fac to r i l y  prepared , i.e. , it. did net overload
the equipment , the next step was the p iariii i nq of the fi inht p5 i th ’~. shou~~1. be noted that to avoid overload , it was necessary tn it i l l  :e a 4k)’ H by 00’ V
field of view .

Three f i qht pa ths were needed , two i n one di roct ion a ~id one in the at her -
direct ion. One w as to be longwi se down the Cente r -  of the  a~~1eled area.  The
others were l~ approx imat e ly  the er ie—quar te r  arid three qmi a m -t or ’ w idth po in t s .
The f l ight  oaths were digi t a l l y  recorded in t_he comn put or - by f lv i nn  t hem at 45
knots and itak inn smi r -e t h t  the result inn scenes wer e v i s u a l l y  sat is ta ct or’v. to
do this , req u i i-ed some adjustments to the f Ii ~ht paths. In order t a ova i51
over lo a dm ng the CI~ system , not ~il I ~f the visual d at a base sect cr -s could he
entered 5r t once . Thus , the first few sect or-s WOIt’ em it ered and when th e ~ i r~ t
of these hod been lown over , another sector- wa ’~, aul - ‘red i ‘it - , it ’  equi ‘ r m e ’ i t  -

W h i l e  doi ng t h i s , -i ‘ause was node I n ~e1 1 owm nq ho Ii oht pa t h . I h m s p r- ec e s ~;was cont I nued unt i l the ent I re da ta base was flown over.

In order t o record the vi sual data , he scenes were sienem -ato d arid vm owed hv a
h mq h qua l i ty  TV color’ coimer,1 (Fl euro 1 ’1 with its Omi t ‘mit recorded on a v id eo
t ape recot -der. The result ing video ta pe was c o nver t  e~l o 16m rmi i fj lins by 0mm
Omits ide co nt r ac t  or.

NO NR~ -\L T~ MF

Th e ob~ert m vo  of th is  pi- ocedu re w a s t o  nake hi’ required -12 s c enes ~~m - ’m - i In
1 oc~ t ions i n three di fferent amomi nts at s con i c cent ent . The V su al c on ’s wt ’ !’e

~lenerated us ino  the real t i m e da t a  bases and he ol in ‘tm i n t  s and v i ew p e i -t s of
Tab l e ~

‘ 
~nd a reduced fiel d of view. This fi el d at view reducti on was mo de

order to avo~ d svs
t ei:m over load i ng. The qeno rited scenes from the Sel ected

v i ewi nq p01 ‘it. s were photographed by Polar o id -ionec hr ’eim ’e f ii ci on t he hi ~h
resol mit Ian Di coned recording un it.

0hoto qraph ‘ c en I a - r -qenents ct this scene were then node and used to det ‘rn rme
the ~ceiii c enhancement required to reach the des i red va I ties of 2000, 4 000 , O mi t
8000 edges.

I. Once th e requi red enhancement for - each of the forty ci ~ht sc e ne m ; had heemi
determi ned arid added by iieans of the — \ pp l icon unit  the resu l t  nq v i  siia 1 do to
base information was eracessed.

0,-i gi n~ 1 ly this was done via the POP 1 1,’35 coimiputer and l o t or v- i a t i m e  V~ \
11, 780 computer , and stored on a magnet ic tape. The content s of th i s ape was
then transferred to the refresh di g I t a 1 neuiom -v a rid v i owed an he I V ion i t  or.
~\t th is  stage , the face co lors were adjusted to  the sat i sfa -t ion 1’t th e
vi ewer. Then t he scene was lhot. ographed a mid c o p i e s  fan ’ di c t  r I bu ‘ I  Of l  lade.

I
11

- ~~ ~~~
- =- - - ‘ ____________  _ _ _ _ _ _ _ _ _ _ _ _ _ _



SYSTEM E AND Bl ’ PG LTIN ~I C PS TS

SYSTEM SIZE

In sizin g a C2~I system for use in t r a in in ~ na-dinatO r ’s and/or p ilot s, con - ta m
assumptions lust be made. W i ll the overall sinnul ator be a part task tra i ner or
a full niss ion ’crew tr ainin g sim u 1ator~ The answer regard i ng the in ton ded use
wm 11 deter ’mi no the S ize  of the i rmag e oenerat o r , d isp lay  type ~nd fi el t
v iew , and t he  resultant cost.

W~th the f~reyoin~ in mmm d two systems w ill be described : 1.. a bas ic sini ’ :le
channel system -i for use in a part task t r i i ncr’ ; 2. a basic 3—chann e1 syst em  as
the least coim ; ’lex necessary for a ‘mi ssion sim ulat or. Each of these ba sic
systems wcu ld have the capability for exp an sion to inc lune large r- fiel d ‘f
v i ew , greater scene texturing detail and special effeCtS such -is circle
feature generation. These c apab i l i ties could be I incor porated a-; des i yni
evo lot I ens and technology advanco~ment s m ature.

SINGLE C H4 t INEL SYSTEM

Table 3 delineates the representa tive per’ forrm ,imn ce chat-a’:: er’m st i cs ‘f C~ I
system with one (1) v ideo  channe l -

The image generato r’ ha rdwa re w o u ld  consist o~ 10 to 12 e lo c t r anm c  end ~ ‘- ~~~ s

(standard 2 7 i nch ) sut ’p l e rmente d w i t h  a 32 bit tene r i l  ‘ 1 m m - n ose ccni pn it or aii m
peripherals f~’r control arid nterface w; th tde veh ic le  s il :mu i a t o r ’.

The display system would consist of a ‘i i qh m’e~~’lot ion c ‘ lo t -  C~ T a mid
electronics w: th arpr opr - Iot e l y  desio ned m i m’ror/hea :’msp l itter opti cs to L’rnsonI
the scene at an effective nf i iii tv foc~5 s . The dm sp oy m~ dmi lo s appro\1 r a t  ‘1
30 i nches wide ov 30 I nches deep by ~~ ‘i c ” os h oh.

THREE C: !\ ~NEL SYSTEM

Table 4 deli nica tes the represent~ ti ye ~erfor;mo nce char ’act cr1 St  ics ‘f a I
system w ith t hree (3) video channels. It shoulo he real i ~~~ 

C ‘ma t a ,idi ‘ nm I
video channel s and a display syste nm n produc ing ireater f i e ld o~ y -~’~:(dome/ project or syste ms or a ‘1050 Ic of in ii ne i uf i ni ‘ -i op ’ i ~s w m ‘l(~~ ’~5 

-
‘ a r - -’

currently bet nq exanni ned for state of the art co nf i  gut -a t ion.

The i mia ge generator hardware would consist ~f app r ox i mna to l y  fou rt cern 2-’ 1
elec tron i c enclos u res suppleme nted w i th  a genera l purpose Co mcuter ,mnc
periphera ls.

The displ ay system would consist of three s in g le  window nodules ~u \tim ’osed ~ia wrap—around conf igurat ion to pr’oduce a conti rnioni s wide ang le f i e l d  at v i e w .
The w idth is approxi ni atelv 8 feet , depth 4 feet , and he ight app rox ina te ly  nO
inches .

I-

_ _ _ _  
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Table 3. Representative Performance Characteristics
of S i ngle Channel System

IMAGE GENERATOR

Maximum Potentially Vi sible Edges 2000—3000
Ed ge Crossings/System Raster Line 256
Var ’ia ble Size Point Features 4000
Scene Update Rate ,—’Second 30
Ras ter Lines/Frame Total 875
Number of V id eo Channe ls 1
Number of Mo ving Models 3
Number of Viewpoint s 1
Number of Colors 256
On L ine D a t a  Base Capacity 10,000

DISPLAY SYSTEM

Sin gle 4indow Di splay with Infinity Opti cs
and Hi gh Resolution Color CR1

Fi~ id of View 30°-36°V by 40°—43°H

-
‘ 

Scan L ines ,-TV Frame 875

TV Frames/Secon d 30

In terlace Ratio 2:1

Elemen ts Per -\cti ve Scan Line 1000

I
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I
Ta b le 4. Representat ive Performance Character is t ics

of Three Channel System

I :M-\~ L i L N LR- \ IOR

M~ x i ’ mu m T h t e n t i a l l v  V i s i b l e  i dqes 4000—8000

I Limie C r - o s s m n~ System Rast er Line
Va riable S i z e  Pa int F~ atu res 4000
Scene pda ’ e ~ at e S~.c m nnd 30

I st or - - nos F rat Io T ‘t a I ~ 75
Nor ’t ’~’’- of ‘

~ den Chjn”el s 3
N im-mhe ‘ -.‘ ~ y 

~~~ Mode l s 3
- I m~m ’i t’t’r a C 

~
- nt I C

( N rt ’e ’ - O~ ‘Tars
On L ‘no P~ tj  Pose C a p a c m C y 20 ,000

I ‘

~ 

‘ ‘“ ‘‘ -\~ 
‘~~

roe ~ ‘mi ow C - x  a;’ a’; CLI P spl av w ’th 1 nt fl1 tv

I O c t m c s ~~m ”~: ~
- - ;“ Resol ~ t i ’n C o l o r  C~ T

Fme ~J ~f . m e w 3L)0 — 60 °V by IO~
0 — L’O i

I Scan Li nm~s/~V Fr-a ’e 3 7~

~V Fra ’~os beccnd 30

I Inte r lace  ~a .io 2 : 1

Elemen ts Par Active Scan L ine 1000

BUDGETING COSTS

I The systems described would result in cost esti n a t es for ba sic hardware in
1~~ O do l lars as f o l l ows :

I - Single Channel Three Channel
System System

Ima ge Generator $2 ,300 ,000—S2 ,600 ,000 $3 ,500 ,000-54 ,000 ,O@~,1I Display $ 100 ,000— S 150 ,000 S 350 ,000— S 400 ,JmC O

Cost ranges de l ineated are representative of current conf i g urat io ns I’e ino
offered in the industry . Support and log is t ics  requirements e~ pa r t ic u lar -
p rocureme nts wo u ld, of course , reflect in addit iona l total system casts.

I
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